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1. A microorganism transformed with at least one recombinant DNA molecule encoding 
or otherwise causing the expression of at least one enzynfe that causes the functional 
coupling of the oxidation and reduction of substrates/by two pyridine nucleotide-lmked 
dehydrogenase reactions with different specificities for the NAD/NADH and 
NADP/NADPH coenzyme couples and so facilitates the transfer of electrons between 
the two coenzyme couples through the spiQ substrates, said transformed microorganism 
thereby producing useful products njtfre efficiently than a corresponding non-trans- 
formed microorganism. 

2. The microorganism of :laim 1, said microorganism producing more product per unit 
of raw material tljariaoes a corresponding non-transformed microorganism. 

.The microorganism of claim 1, said microorganism producing a product faster than 
does ^corresponding non-transformed microorganism. 

4. The microorgaitism of claim 1, said microorganism producing less C0 2 per unit of a 
product produced thandaes a corresponding non-transformed microorganism. 



5. The microorganism of claim 1, 
requirement per unit of a product 
microorganism. 



produ 



microorganism having a reduced oxygen 
d than has a corresponding non-transformed 




6. The microorganism of claim 1 that undo/ the conditions of a biotechnological process 
maintains a higher level of the metaboliccapacity required for the said process than 
does a corresponding non-transformpa organism. 

7. The microorganism of clain/5, wherein the required metabolic capacity of a 
corresponding non-transformed microorganism decreases with time under the conditions 
of the said biotechnological process. 
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8. The niicroorgaoisrn\f^y-ene-uf claims. 1 10 7, wherein the product is ethanol. 

9. The microorganism of claim 8, wherein the ethanol is derived from a pentose. 
5 10. The microorganism of claim 8, wherein the ethanol is derived from a hexose. 

OU 11. The microorganism of any^rS o f claims -H»?r wherein the product is one or more 

Aj 

amino acids. 

10 12. The microorganism of claim 11, wherein the amino acid is lysine. 
X cicum I . . , * * i 

^ ^ 13. The microorganism of any-rae^ f daiiiu 1 to 7, wherein the product is poly- 

[y hydroxyalkanoatc 

? 15 14. The microorganism of claim 13, wherein the polyhydroxyalkanoate is polyhydroxy- 

* butyrate. 

y 15 The microorganism of ii^e^r luuu, 1 to T , wherein the product is a pentitol. 

^ 20 16. The microorganism of claim 15, wherein the pentitol is xylitol. 
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17. The microorganism of ^ anyoiw of^talmo H-tcrifr wherein at least one of the 
recombinant DNA molecules encedes or otherwise causes the expression of an enzyme 
which is a pyridine nudeotide-linked dehydrogenase. 

18. The microorganism of claim 17, wherein the dehydrogenase is selected from the 
group consisting of glutamate dehydrogenases, malate dehydrogenases, malic enzymes 
and aldehyde dehydrogenases. 

0^ 30 19. The microorganism of aay-eRe-ef-eraims 1 W 18, which microorganism is a yeast. 

Ay 

20. The microorganism of claim 19, which microorganism is a strain of Saccharomyces 
spp., Schizosaccharomyces spp. or Pichia spp. 
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ifcp 21. A microorgarusm of claim 9, whilst™ of Sac^yces » - 

dehydrogenase, and whicM^onncd with a, .=as, one recombinant m ° lOT,le 
encoding or^S^tag the expression of an enzyme which is a pyndntc 
5 uudeoOd^rnked dehydrogenase. 

22. Tne mtaoorganism of claim 21, which further expresses a gene encoding xylulo- 

kinase. 

c ^\rr^j^r^ which microorganism is a 

0^ 10 23. The microorganism ot any one 01 umircnr- 

^ bacterium. 

. . , Ha = m 23 W hich microorganism is a strain of Corynebacteria 

fSj 24. The microorganism of claim 13, wmcn miu 5, 

or Brevibacteria. 

» C-98298, DSM U213). H1795 (VTT C-98300, DSM H1803 (VTT C^302. 

K DSM 12215), H2193 (VTT C-99317, DSM 12722), H2195 (VTT C-99320, DSM 

1 12723) and H2222 (VTT C-99322, DSM 12724). 

26 Scto^r^^ s. ra te seimed from Ore group consisring of H2369 
(VTT C-99323, DSM 12725) and H2370 (VTT C-99324, DSM 12726). 

27. Corynebacteria drains selected from -he group consisting of VTT E-991203 and 
25 VTTE-991204. 

T^=» 28. A method of producing useful producs frop/raw materials, comprising .he s,ep of 
fermenting said materials with a microorgamlm of claim 1. 

30 29. Tne method of claim 28, whereiiUe raw materia* comprise pentoses, pentose 

polymers or mixtures thereof^ 
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30. The method of claim 28^h^the raw ma terials comprise hexoses, hexosc 

polymers or mixture^thereof. 

31. The method of claim 29, wherein a pentitol is produced. 

5 

32. The method of claim 31, wherein the pentitol is xylitol. 
of ^^tM^rVT^, wherein ethanol is produced. 
of^S^aiffle^te^, wherein one or more amino aads are 



33. The method of any-enc 



q^/ 10 34. The method ofj 
produced. 



I 35. The method of claim 34 wherein the amino acid is lysine. 

%s i 5 36.Tnemethodof£!^^ more polyhydroxy- 

s alkanoatcs are produced. 

| 37. Tne method of claim 36 wherein the polyhydroxyalkanoate is polyhydroxybutyrate. 

38 A method of producing ethanol fr/raw materials comprising pentoses, pentose 
polymers or mixtures thereof, casing the step of fermenting said matenals wtfh a 
microorganism ot^^aisi^m^ , 21 ond 38 . 







